Taste receptor T1R3 is an essential molecule for the cellular recognition of the disaccharide trehalose.
Recently, a sweet taste receptor family, the T1R family, that recognizes some carbohydrates including sucrose was identified. Although the T1R3 molecule is known to participate in heterodimers that are used as sweet- and umami-tasting receptors, there is no evidence that T1R3 alone recognizes similar ligands. We demonstrate for the first time that the candidate sweet taste receptor T1R3 is essential for the recognition and response to the disaccharide trehalose. Our system is a valuable tool not only for understanding the relationship between sweeteners and their receptors but also for exploring the diversities of their receptors, resulting in the design of new high-potency sweeteners.